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Abstract: Feedback and guidance moves (such as prompting, hinting, 
scaffolding, and pumping) have been investigated at some length by researchers 
working on Intelligent Tutoring Systems (ITS) for teaching procedural skills in 
domains such as algebra, geometry, physics, and computer programming (Anderson 
et al., 1995; Merrill et al., 1992; Hume et al., 1996; Chi et al., 2001). However, little 
attention has been paid to feedback in the domain of ITS for foreign languages. This 
situation seems to have arisen for at least the following reasons. 
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This paper presents two new corpus-based studies of feedback in the domain of 
teaching Spanish as a foreign language, concentrating on the type and frequency of 
different feedback moves, as well as what happens in the moves that follow the 
feedback. In particular, as well as looking at positive feedback, it concentrates on two 
general kinds of negative feedback strategies:  
(1) Giving-Answer Strategies (GAS), where the teacher directly gives the 
desired target form or indicates the location of the error, and (2) Prompting-Answer 
Strategies (PAS), where the teacher pushes the student less directly to notice and 
repair their own error. Investigating the GAS/PAS distinction sheds light on the 
relative importance for Intelligent Computer-Assisted Language Learning (ICALL) 
systems of knowledge construction from interaction, which many believe is crucial 
for effective learning from ITS. The main finding here is that, although GAS occurs 
more frequently than PAS in both corpora, it is the PAS that is more effective, in 
terms of eliciting explicit repairs by the students. 
The first study takes place in a classroom context, whereas the second, smaller, 
study looks at tutorial inter-actions. This makes it possible to investigate the extent to 
which the mode of interaction influences the frequency and effectiveness of feedback 
moves, as well as to look at how concepts such as “wait time” are relevant to explain 
moves that are ineffective. 
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The paper concludes by using these results to make recommendations about how 
to choose appropriate feedback moves in ICALL systems. 
Our results indicate that in order to determine what type of feedback to give, a 
system must take into account: the type of error the learner has made (grammar, 
vocabulary, or pronunciation error), and the learner’s level of proficiency (beginner, 
intermediate, advanced). Although in many cases we do not have enough data to 
reach statistical significance when we break down the repairs by error type and 
individual feedback strategies, the trends we have noted give us a starting point for 
performing more controlled experiments and hints at how we might formulate an 
initial algorithm for feedback generation. The next step is to build a parameterized 
system that can be systematically manipulated to do a range of controlled studies to 
determine which feedback strategies are most effective for each error type. 
We have defined a model for the design of a feedback component for ICALL 
systems for Spanish as a foreign language (Figure 1), which takes the two factors into 
account (the type of error and the learner’s level of proficiency). In our model, we 
assume that error analysis is performed by an interpreter/analyzer. As noted above, 
prior ICALL systems have made successful use of parsing technology to identify 
gram-mar errors, and recent research on a reading tutor has shown that given good 
expectations about what the student is trying to say, automatic speech recognition can 
be used to identify pronunciation errors (Tam et al., 2003). In this model, we also 
assume that the learner’s level of proficiency is given. 
In our model, the feedback sequence starts when a student’s answer contains at 
least one error. If the answer contains more than one error, the system must determine 
which error should be treated first, and in our model, this decision is based on the 
learner level. For beginners, grammar and pronunciation errors are the most frequent, 
and thus we suggest that priority should be given to the treatment of these types of 
errors. For intermediate and advanced learners, grammar and vocabulary errors 
should be addressed first. 
Once an error is identified, a feedback strategy must be chosen, as shown in the 
model for feedback generation in Figure 2. To determine whether to use GAS or PAS 
feedback after the first error, we propose the following general algorithm. In this, the 
choice of GAS vs. PAS is motivated by the results in Table 8 and the choice of 
individual strategies is motivated by the finer analysis reported in the section on 
effectiveness of individual strategies by learner level, as well as the desire to provide 
interesting variation in the strategies used. 
In this paper, we studied the usage and effectiveness of feedback strategies in 
Spanish as FL classroom and tutorial interactions, with the aim of providing 
guidelines for researchers developing feedback strategies for ICALL systems. To this 
end, we focused on identifying the factors that should be taken into account in order 
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to determine the feedback strategy that is most likely to be effective in any given 
situation. From these results, we were able to provide an initial model for a feedback 
component for an ICALL system for Spanish as FL. However, this model is 
necessarily simplified and leaves several issues for future research. Although our 
studies indicate that there is much to learn from examining human-human 
instructional interactions, we believe that the most fruitful way to proceed in 
answering many of the remaining questions is to build ICALL systems where we can 
systematically vary the features of interest. 
For example, in our study, we found that teachers frequently did not give 
students the opportunity to answer after a GAS strategy was used, and therefore an 
important issue for future research relates to wait time (i.e., the length of time that a 
teacher waits after asking a question before prompting, rephrasing or redirecting the 
question). Our results indicating that interactive repair rates are substantially higher 
than overall repair rates, especially in the case of GAS feedback for grammar and 
vocabulary errors, suggest that significant improvements in instructional 
effectiveness could be gained by increasing the amount of interaction in the 
classroom or tutorial setting. One way to increase interaction is to increase wait time. 
Studies in science education have shown that when wait times are increased (to 
between three and seven seconds), students respond with more thoughtful answers 
and that science achievement is increased (Rowe, 1987; Tobin, 1985). In addition, 
Fox (Fox, 1993) found that when tutors hesitate (i.e., wait) before producing 
feedback, self-repair increases. However, other studies suggest that increasing wait 
time may cause students to become more apathetic, or lead to a decrease in 
achievement and that this may be caused by waiting too long after low-level 
questions. These studies suggest that the optimal wait time for a given type of 
question should be adjusted to the cognitive level of the question, and student’s 
responses should be carefully monitored. Therefore, to determine suitable wait times 
for questions posed in foreign language teaching at the different levels, we would like 
to perform studies in which we manipulate this variable to explore how wait time 
after corrective feedback provision interacts with students’ ability to notice the error 
and self-repair. 
Second, in our study, we assessed effectiveness by analyzing what happens in 
the student’s next three turns after the teacher draws attention to, corrects, or gives 
information, or elicits completion in response to the student’s incorrect answer. 
Although the relationship between the frequency of repairs and the frequency of each 
type of corrective feedback gives an indication of the immediate effectiveness of the 
feedback, this commonly used notion of effectiveness clearly has limitations. Further 
experiments focusing on how learners respond to the different feedback strategies, 
and whether they result in changes to their learning in the long term must be 
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performed, and the tendencies found in our studies must be verified in longitudinal 
experiments. Again, such studies would be facilitated if they were performed in the 
context of an ICALL system. Indeed, we have performed one longitudinal study with 
a simple web-based system for teaching the Spanish subjunctive, in which we 
compared the learning gains (as assessed by pre-and post-test scores) of students who 
received exclusively GAS feedback to a group of students who received PAS 
feedback in five sets of exercises administered over a five-week period. See (Ferreira-
Cabrera, 2003) for more information. 
Third, in this study, we have largely focused on the first corrective feedback 
strategy a teacher provides after a student error. We would like to investigate how FL 
teachers combine feedback strategies, and whether they tend to use sequences of 
strategies in a particular way. For example, if a PAS strategy such as elicitation or 
clarification-request fails to activate previous knowledge, do teachers follow up with 
a GAS strategy that directly corrects or provides the answer? Knowing how to react if 
the chosen feedback strategy fails is crucial for the development of robust ICALL 
systems. Are there scaffolding techniques for certain types of errors or a combination 
of strategies that work this way? To study such sequences will require a larger corpus 
than the ones used here and collection and analysis of such corpora are labor-
intensive. 
Alternatively, once we have constructed an ICALL system in which we have 
implemented a variety of feedback strategies, we could systematically test sequences 
that we have observed even in our small corpus. Overall, our research approach has 
been enriched by the research in several disciplines, including Second Language 
Acquisition, Intelligent Tutoring Systems, and Intelligent Computer-Assisted 
Language Learning. These diverse perspectives lead to general questions about how 
ICALL systems can contribute to alleviating the limitations or disadvantages 
presented by classroom mode in the treatment of errors, such as giving more 
opportunity for interaction, prompting student-generated repair. Moreover, the 
necessity of implementing feedback strategies in ICALL systems can expand our 
understanding of this key issue and enable us to envisage the kind of contribution that 
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